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(57) ABSTRACT

A hand-held direct digital image sensor device includes a
connection handle having a grip portion, a bite portion, and a
carrier portion provided with at least one male coupling unit;
a soit protective cover provided with at least one female
coupling unit for engaging with the male coupling unit; and a
direct digital image sensor received 1n a recerving cavity
defined 1n the protective cover. Through engagement of the
male and female coupling units with one another, the soft
protective cover and accordingly the direct digital image sen-
sor recerved therein can be connected to an end of the con-
nection handle and be extended into a patient’s oral cavity
without bringing too much discomiort to the patient. The used
protective cover 1s discarded or disinfected to meet sanitary
requirements 1n medical treatment.

13 Claims, 16 Drawing Sheets
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HAND-HELD DIRECT DIGITAL IMAGE
SENSOR DEVICE WITH PROTECTIVE
COVER

CROSS-REFERENCE: TO RELATED
APPLICATIONS

This application claims prionity to, Taiwanese Patent
Application No. 102119288, filed May. 31, 2013, the contents
of which are incorporated herein by reference for all pur-
poses.

FIELD OF THE INVENTION

The present invention relates to a hand-held direct digital
sensor device with protective cover, and more particularly to
a hand-held direct digital sensor holding device that has

improved sanitary safety in use.

BACKGROUND OF THE INVENTION

When a patient visits a dentist for the first time or for a
dental examination, the patient 1s often requested to take a
dental radiograph, with which the dentist can have an 1dea
about the patient’s tooth roots and occlusion. According to the
conventional radiographic procedures, after the radiography,
the dentist has to wait until an x-ray film 1s developed Then,
the dentist looks at the x-ray film to make a diagnosis. There-
fore, the dental examination based on the conventional dental
radiography 1s time-consuming and expensive for both of the
patient and the dentist.

According to a real-time dental radiography that 1s cur-
rently adopted by most dentists, a direct digital image sensor
connected to a computer device 1s disposed 1n the patient’s
oral cavity, and x-ray 1s wirradiated on a part of the patient’s
tooth roots from outside of the patient’s oral cavity. An image
of the patient’s tooth roots 1s produced on the direct digital
image sensor, and the dentist can look at the image directly on
a screen of the computer device connected to the direct digital
1mage sensor.

Please refer to FIG. 1. When using the real-time dental
radiography, the direct digital image sensor 11 1s connected to
a holder before being extended into the patient’s oral cavity.
The patient has to hold the direct digital 1mage sensor 11
between upper and lower teeth 1n the process of taking the
dental radiograph.

The conventional holder for holding the direct digital
image sensor 11 includes a handle 10 and a holding structure
13 provided on a front end of the handle 10. The holding
structure 13 includes a plurality of retaining brackets 12,
which are abutted on upper and lower edges of the direct
digital 1image sensor 11 when the latter 1s disposed on the
holding structure 13, so that the direct digital image sensor 11
1s held to the holding structure 13 to locate at the front end of
the handle 10. The dentist can grip a rear end of the handle 10
with one hand and extends the direct digital image sensor 11
into the patient’s oral cavity for capturing images of the
patient’s teeth.

Being a precision electronic mstrument, the direct digital
image sensor 11 removed from the patient’s mouth can not be
directly put in a high-temperature sterilization box for disin-
tection but only be disinfected 1n a relatively stmple way, such
as using a disinfection wet wipe to wipe it. Therefore, there 1s
arisk of sanitary satety in using the direct digital image sensor
11. Further, the conventional direct digital image sensor
holder 1s not convenient for use. First, the direct digital image
sensor 11 1s held to the holding structure 13 1n a fixed direc-
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tion, and the dentist needs to frequently change between
different holders for holding the direct digital image sensor11

in different directions to capture the 1images of tooth roots at
different positions in the patient’s oral cavity, so as to obtain
a complete sets ol 1mages for all the tooth roots.

Second, the retaiming brackets 12 of the holding structure
13 are abutted on outer edges of the direct digital image
sensor 11 to thereby increase an overall size of the direct
digital 1mage sensor 11. The patient would obviously feel
more uncomiortable with the size-increased direct digital
image sensor 11 held between the patient’s upper and lower
teeth.

Further, the direct digital image sensor 11 1s connected to
the holding structure 13 simply by abutting the retaiming
brackets 12 on the outer edges of the direct digital image
sensor 11. Therefore, the direct digital image sensor 11 tends
to displace 1n the patient’s oral cavity to adversely atlect the
quality of the captured images.

In view of the above-mentioned disadvantages of the con-
ventional direct digital image sensor holder, it 1s desirable to
develop an improved hand-held direct digital image sensor
device that includes a connection handle, to which a direct
digital image sensor received 1n a soit protective cover can be
stably connected 1n 180-degree opposite directions, so that a
dentist can conveniently capture images for a patient’s all
teeth with the same one connection handle and the patient’s
discomiort i holding the direct digital image sensor 1n the
mouth can be reduced. Further, since the protective cover 1s
disposable or can be thoroughly disinfected, the risk of sani-

tary safety in using the direct digital image sensor 1s also
minimized.

SUMMARY OF THE INVENTION

A primary object of the present invention 1s to provide a
hand-held direct digital image sensor that includes a direct
digital 1mage sensor recerved in a removable soit protective
cover, so as to minmimize a patient’s discomfort when the
patient holds the direct digital image sensor between upper
and lower teeth for taking a dental radiograph. The use of a
disposal or high-temperature disinfected protective cover
over the direct digital image sensor can ensure the sanitary
safety 1n using the direct digital image sensor and avoid the
risk of damaging the direct digital image sensor resulted from
directly disinfecting the same.

Another object of the present invention 1s to provide a
multifunctional holding structure that can stably hold a direct
digital image sensor and a positioning frame thereto, allowing
a dentist to achieve the same etffect of dental panoramic radio-
graph with the holding structure only.

To achieve the above and other objects, the hand-held
direct digital image sensor device with protective cover
according to the present mmvention includes a connection
handle, a protective cover and a direct digital image sensor.
The connection handle includes a grip portion, a bite portion
and a carrier portion; and the carrier portion has at least one
male coupling unit provided thereon. The protective cover 1s
removably connected to the connection handle and 1s in the
form of a jacket made of a soit material; and the jacket defines
a receiving cavity therein and 1s provided on outer surfaces
with at least one female coupling unit for engaging with the
male coupling unit. The direct digital image sensor 1s recerved
in the receiving cavity of the protective cover.

In a first embodiment of the present invention, the connec-
tion handle includes a straight grip bar and a base connected
to a first end of the straight grip bar. The straight grip bar
torms the grip portion and has a direction-changing structure
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provided on the first end thereof. The base 1s provided on a
bottom with a direction-fixing structure for engaging with the
direction-changing structure on the straight grip bar. Through
engagement of the direction-changing structure with the
direction-fixing structure, the base can be connected to the
first end of the straight grip bar 1n at least two different
manners. The bite portion includes a first teeth pressing ele-
ment and a second teeth pressing element, which are outward
extended from one edge of the base to space from each other
by a fixed distance.

The base 1s provided at a junction of the base and each of
the first and second teeth pressing elements with a stopper.
The stoppers and the base together constitute the carrier por-
tion. The direct digital image sensor received in the protective
cover 1s supported on the carrier portion, such that the direct

digital image sensor and the connection handle together form
a hand-held device.

In an operable embodiment, the direction-changing struc-
ture includes two retaining blocks axially spaced on the
straight grip bar and arranged 1n point symmetry relative to a
midpoint therebetween, and the direction-fixing structure
includes two retaining holes spaced from each other and
arranged 1n point symmetry relative to a midpoint therebe-
tween, such that the base can be selectively connected to the
straight grip bar 1n 180-degree opposite directions through
engagement of the retaining blocks with the retaining holes
for the protective cover to locate at a left side or a right side of
the grip bar.

In a second embodiment of the present invention, the con-
nection handle includes a bent bar. The bent bar has an end
portion forming the grip portion and another end portion
forming the bite portion. The bent bar 1s bent twice inamiddle
portion thereot, such that the grip portion and the bite portion
are located 1n two horizontal planes having a height differ-
ence therebetween. A carrying rack is integrally connected to
one side of the bite portion to form the carrier portion, and the
carrying rack includes a carrying surface, which 1s located at
alower position relative to the bite portion. The male coupling
unit 1s provided on the carrying surface, such that the protec-
tive cover and the direct digital image sensor recetved therein
can be connected to the carrying rack on the bent bar through
engagement of the female coupling unit with the male cou-
pling unit. Sumilarly, the direct digital image sensor and the
connection handle together form a hand-held device.

In the first and second embodiments, the male coupling
unit includes at least two engaging blocks raised from a top of
the base and the female coupling unit includes at least two
engaging recesses having a shape corresponding to that of the
engaging block. Through engagement of the male and female
coupling units with one another, the soit protective cover and
accordingly the direct digital image sensor received therein
can be connected to an end of the connection handle and be
extended 1nto a patient’s oral cavity without bringing too
much discomifort to the patient. In another operable embodi-
ment, the male coupling unit includes a T-sectioned block and
the female coupling unit includes a slide rail shaped corre-
sponding to the T-sectioned block. The protective cover or the
direct digital 1image sensor can be connected to the base by
fitting the T-sectioned block 1n the slide rail via an open end of
the slide ral.

The direct digital image sensor can be wrapped 1n a poly-
bag and fitted 1n the receiving cavity along with the polybag,
such that the polybag is located between the direct digital
image sensor and the protective cover. With this arrangement,
the sanitary safety in using the direct digital image sensor can
be further ensured.
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According to a preferred embodiment of the present mven-
tion, there 1s a positioning frame connected to a second end of
the straight grip bar for holding an x-ray tube head of an x-ray
machine 1n place. The positioning frame includes a support-
ing arm outward and then sideward extended from the con-
nection handle and a positioning ring connected to a distal end
of the supporting arm. The straight grip bar 1s provided with
a locating block, and the positioning frame 1s fitted on the
straight grip bar to engage with the locating block and thereby
be held to a fixed position on the connection handle.

In another operable embodiment, the direct digital image
sensor 1s 1n the form of a rectangular body and 1s provided on
one of two longer sides and one of two shorter sides with at
least one female coupling unit each. Therefore, the direct
digital image sensor can be directly connected to the base on
the straight grip bar without the need of being recerved in the
receiving cavity of the protective cover.

The present invention 1s characterized 1n that the protective
cover 1s made of a soft material and 1s mounted on the base
through engagement of male and female coupling units with
one another without increasing the size of the direct digital
1mage sensor, so that the patient’s discomiort 1n holding the
bite portion between upper and lower teeth can be reduced.
Further, the base can be selectively connected to the straight
orip bar 1n 180-degree opposite directions, so that a dentist
can conveniently perform a dental panoramic radiograph with
only the hand-held device of the present invention without the
need of using different hand-held devices.

BRIEF DESCRIPTION OF THE DRAWINGS

The structure and the technical means adopted by the
present invention to achieve the above and other objects can
be best understood by referring to the following detailed
description of the preferred embodiments and the accompa-
nying drawings, wherein

FIG. 1 1s aperspective view of a conventional direct digital
image sensor holder;

FIG. 2 1s an exploded perspective view showing a hand-
held direct digital image sensor device according to a first
embodiment of the present invention, which 1s assembled
from a direct digital image sensor, a straight grip bar, a base
and a protective cover;

FIG. 3 1s an assembled view of FIG. 2 with the protective
cover connected at a longer side to the base on the straight grip
bar;

FIG. 4 1s another assembled view of FIG. 2 with the pro-
tective cover connected at a shorter side to the base on the
straight handle;

FIG. 5 shows the base 1s provided with amale coupling unit
in the form of a T-sectioned block and the protective cover 1s
provided with a female coupling unit 1n the form of a T-sec-
tioned slide rail;

FIG. 6 shows the base has a male coupling unit provided on
two stoppers;

FIG. 7 1s an exploded perspective view showing a hand-
held direct digital image sensor device according to a second

embodiment of the present invention, 1n which the protective
cover 1s connected to a carrying rack on a bent bar;

FIG. 8 1s an assembled view of FIG. 7;

FIG. 9 shows an example of placing the present invention
in a patient’s oral cavity for use;

FIG. 10 shows the use of the direct digital image sensor
connected to the straight grip bar to capture an 1image of a
patient’s tooth roots;
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FIG. 11 shows the use of the direct digital image sensor
connected to the bent bar to capture an 1mage of a patient’s
occlusion;

FIG. 12 1s an exploded perspective view showing a hand-
held direct digital image sensor device according to a third
embodiment of the present invention, in which the direct
digital image sensor 1s directly connected to the base mounted
on the straight grip bar;

FIGS. 13 and 14 are two assembled views of FIG. 12
showing the direct digital image sensor 1s directly connected
at a longer and a shorter side to the base, respectively;

FIG. 15 1s an exploded perspective view showing a hand-
held direct digital image sensor device according to a fourth
embodiment of the present invention, in which the direct
digital image sensor 1s directly connected to the carrying rack

on the bent bar; and
FIG. 16 1s an assembled view of FIG. 15.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present mvention will now be described with some
preferred embodiments thereol and with reference to the
accompanying drawings. For the purpose of easy to under-
stand, elements that are the same 1n the preferred embodi-
ments are denoted by the same reference numerals.

Please refer to FIGS. 2 and 3. A hand-held direct digital
image sensor device with protective cover according to a first
embodiment of the present invention includes a connection
handle 20, a protective cover 30, a direct digital image sensor
40, and a positioning frame 50. The connection handle 20
includes a grip portion 21, a bite portion 22 and a carrier
portion 23. On the carrier portion 23, at least one male cou-
pling unit 24 1s provided.

In the first embodiment, the connection handle 20 includes
a straight grip bar 25 and a base 26 connected to a first end of
the straight grip bar 25. On the first end of the straight grip bar
235, there 1s provided a direction-changing structure 2351.

The straight grip bar 25 forms the aforesaid grip portion 21,
and 1s provided at a predetermined near-middle position with
a raised locating block 252. The base 26 1s provided on a
bottom with a direction-fixing structure 261 for engaging
with the direction-changing structure 251 on the straight grip
bar 25. In the illustrated first embodiment, the direction-
changing structure 251 1s configured as two retaining blocks
2353 axially spaced on the straight grip bar 25 and arranged 1n
point symmetry relative to a midpoint between them; and the
direction-fixing structure 261 1s configured as two retaining
holes 262, which are shaped corresponding to the two retain-
ing blocks 252 and also arranged in point symmetry relative
to a midpoint between them. With these arrangements, the
base 26 can be selectively connected to the straight grip bar 25
in 180-degree opposite directions through engagement of the
retaining blocks 253 with the retaining holes 262.

The bite portion 22 1s configured as a first teeth pressing,
clement 263 and a second teeth pressing element 264, which
are outward extended from one edge of the base 26 to space
from each other by a fixed distance. The first and the second
teeth pressing element 263, 264 are provided on respective
top surface with a plurality of anti-slide grooves 265, enabling,
a patient to stably press his or her teeth against the top surfaces
of the first and second teeth pressing elements 263, 264. A
stopper 266 1s upward extended from a top of the base 26 ata
junction of the base 26 and each of the first and second teeth
pressing elements 263, 264. These stoppers 266 and the base
26 together constitute the carrier portion 23.
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The protective cover 30 1s a jacket 31 made of a soft
maternal. The jacket 31 defines a recerving cavity 32 therein,
and 1s provided with at least one first female coupling unit 33
for engaging with the male coupling unit 24. In the illustrated
first embodiment, the protective cover 30 has a substantially
rectangular body corresponding to the direct digital image
sensor 40, and 1s provided on one of two longer sides and one
of two shorter sides with one first female coupling umt 33
cach. The protective cover 30 can be connected to the base 26
by selectively engaging one of the first female coupling units
33 with the male coupling unit 24. The direct digital image
sensor 40 1s recerved 1n the receiving cavity 32 to be mounted
to the first end of the straight grip bar 25. The direct digital
image sensor 40 1s provided on a back thereof with a cable 41,
which 1s electrically connected to a computer device (not
shown). The protective cover 30 1s correspondingly provided
on the jacket 31 with an opening 34 for the cable 41 to extend
therethrough to the computer device.

The positioning frame 30 1s fitted on an opposite second
end of the straight grip bar 25 to fixedly engage with the
locating block 252. The positioming frame 30 includes a sup-
porting arm 51 outward and then sideward extended from the
second end to locate in front of the first end of the straight grip
bar 25, and a positioning ring 52 connected to a distal end of
the supporting arm 51, such that a normal line to a plane
defined by the positioning ring 52 and a normal line to the
direct digital image sensor 40 are the same 1n their direction.

In the embodiments 1llustrated in FIGS. 2 to 5, the male
coupling unit 24 1s provided on a top of the base 26. More
specifically, 1n FIGS. 2 to 4, the male coupling unit 24 1s
configured as two raised engaging blocks 241 laterally spaced
from each other by a fixed distance, and each of the first
female coupling units 33 1s configured as two engaging
recesses 331 having a shape corresponding to the two engag-
ing blocks 241 and laterally spaced from each other by the
same fixed distance. When the two spaced engaging blocks
241 and the two spaced engaging recesses 331 are corre-
spondingly engaged with one another, the protective cover 30
and accordingly, the direct digital image sensor 40 recerved
therein can stably stand on the base 26 while pressing against
the stoppers 266. The protective cover 30 can be connected to
the base 26 through engagement of the first female coupling
unit 33 on the longer side or the shorter side of the protective
cover 30 with the male coupling unit 24 on the base 26, as
shown 1 FIGS. 3 and 4, respectively. Therefore, the direct
digital image sensor 40 received in the receiving cavity 32 of
the protective cover 30 can be mounted to the straight grip bar
25 1n two different directions.

In an operable embodiment as shown 1n FIG. 3, the male
coupling umt 24 1s configured as a T-sectioned block 242
raised from the top of the base 26, while the two first female
coupling units 33 are respectively configured as a shide rail
332 corresponding to the T-sectioned block 242. With this
arrangement, the protective cover 30 can be connected to the
base 26 by shidably engaging the slide rail 332 with the
T-sectioned block 242.

In another operable embodiment as shown 1n FIG. 6, the
male coupling unit 24 1s provided on the stoppers 266. While
the top of the base 26 provides a supporting strength to the
protective cover 30 and the direct digital image sensor 40
thereon, the male coupling unit 24 on the stoppers 266 pro-
vides a holding strength to the protective cover 30 and the
direct digital image sensor 40. With this arrangement, the
protective cover 30 and the direct digital image sensor 40 can
also be firmly connected to the base 26.

FIGS. 7 and 8 are exploded and assembled perspective
views, respectively, showing a second embodiment of the
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present invention. In the second embodiment, the connection
handle 20 1s configured as a bent bar 27. An end portion of the
bent bar 27 forms the grip portion 21, and another end portion
of the bent bar 27 forms the bite portion 22. The bent bar 27
1s bent twice in a middle portion thereof, such that the grip
portion 21 and the bite portion 22 are located in two horizon-
tal planes that have a height difference between them.

In the second embodiment, a carrying rack 28 forming the
carrier portion 23 1s itegrally connected to one side of the
bite portion 22. The carrying rack 28 includes a carrying
surface 281, which is located at a lower position relative to the
bite portion 22. Two engaging blocks 242 forming the male
coupling unit 24 are laterally spaced on and raised from the
carrying surface 281. Similarly, the protective cover 30 is
connected to the carrying surface 281 through engagement of
the first female coupling unit 33 with the male coupling unit
24 to thereby assemble to one end of the connection handle
20.

To ensure the sanitary safety in using the present invention,
the direct digital image sensor 40 can be further wrapped in a
disposal polybag 60 and is then fitted 1n the protective cover
30 along with the polybag 60. The polybag 60 can be wrapped
over the direct digital image sensor 40 as tight as possible to
reduce the patient’s discomiort possibly caused by contacting,
with the polybag 60.

Please refer to FIG. 9. To capture images of a patient’s teeth
with the present invention, the length of the connection
handle 20 facilitates easy extending of the direct digital image
sensor 40 into the patient’s oral cavity with the positioning
frame 50 located outside the patient’s mouth to assist the
dentist 1n getting the exact position of the direct digital image
sensor 40 1n the oral cavity. An x-ray tube head 70 of an x-ray
machine 1s aligned with the positioning ring 32 to wrradiate
x-ray for the dental radiograph.

When using the hand-held direct digital image sensor
device according to the first embodiment of the present inven-
tion to take the dental radiograph for the patient’s teeth, as
shown in F1G. 10, the straight grip bar 25 conveniently locates
the direct digital image sensor 40 in the patient’s oral cavity at
a position corresponding to a area enclosed in the positioning
ring 52. When the patient holds the first and second teeth
pressing elements 263, 264 between upper and lower teeth,
either the upper teeth or the lower teeth will locate between
the positioning ring 52 and the direct digital image sensor 40
with some of the teeth located within a working area of the
direct digital image sensor 40. By aligning the X-ray tube
head 70 with the positioning ring 52 and irradiating an x-ray
to the direct digital image sensor 40, an 1mage of the crown
bodies and roots of all the teeth located within the working,
area of the direct digital image sensor 40 can be completely
captured.

On the other hand, when using the hand-held direct digital
image sensor device according to the second embodiment of
the present invention to take the dental radiograph for the
patient’s teeth, as shown 1n FIG. 11, since the two bends on
the bent bar 27 produce a height difference between the grip
portion 21 and the bite portion 22, the direct digital image
sensor 40 can be located in the patient’s oral cavity at a
position corresponding to a central area in the positionming
ring 52. Therefore, when the patient holds the bite portion 22
between upper and lower teeth, the occluded portion between
the crown bodies of the upper and lower teeth will locate
within the working area of the direct digital image sensor 40,
and a dental radiograph showing the occlusion between the
patient’s upper and lower teeth can be taken.

Please refer to FIGS. 12 to 14, 1n which a third embodiment
of the present invention 1s shown. In the third embodiment,
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the direct digital image sensor 40 1s provided on one of two
longer sides and one of two shorter sides with a second female
coupling unit 42 each. Therefore, the direct digital image
sensor 40 can be directly connected to the base 26 by selec-
tively engaging one of the second female coupling unmits 42
with the male coupling unit 24. To use the hand-held direct
digital image sensor device according to the third embodi-
ment of the present invention to take the dental radiograph for
the patient’s teeth, simply extend the first end of the straight
orip bar 25 into the patient’s oral cavity to locate the direct
digital image sensor 40 therein.

FIGS. 15 and 16 are exploded and assembled perspective
views, respectively, showing a fourth embodiment of the
present invention. In the fourth embodiment, the direct digital
image sensor 40 1s provided on one of two longer sides and
one of two shorter sides with a second female coupling unit 42
cach, and 1s directly connected to the carrying rack 28 on one
end portion of the bent bar 27 by selectively engaging one of
the second female coupling units 42 with the male coupling
unit 24. The dentist can extend the bent bar 27 into the
patient’s oral cavity to locate the direct digital image sensor
40 therein, so as to take a dental radiograph for showing the
occlusion between the patient’s upper and lower teeth.

The present invention has been described with some pre-
ferred embodiments thereof and 1t 1s understood that many
changes and modifications in the described embodiments can
be carried out without departing from the scope and the spirit
of the invention that i1s intended to be limited only by the
appended claims.

What 1s claimed 1s:

1. An apparatus comprising:

a connection handle including

a grip portion comprising a straight grip bar having a
direction-changing structure;
a bite portion, and
a carrier portion having at least one male coupling unit
provided thereon,
one side of the carrier portion being connectable to the
orip portion,
another side of the carrier portion being integrally
connected with the bite portion,
the carrier portion being defined by a surface of a
base, and
the base being connectable to the straight grip bar and
having a direction-fixing structure adapted to
engage with the direction-changing structure; and

a protective cover having a rectangular body and being

connectable to the connection handle, the protective

cover including

a 1acket defining a receiving cavity, and

a first female coupling unit disposed on one of two
longer sides of the protective cover, and

a second female coupling unit disposed one of two
shorter sides of the protective cover, the female cou-
pling units being adapted to engage with the male
coupling unat,

wherein the receiving cavity 1s adapted to receive a direct

digital image sensor.

2. The apparatus of claim 1, wherein

the bite portion includes a first teeth pressing element and

a second teeth pressing element, the first and second
teeth pressing elements extending outward from one
edge of the base, and being spaced from each other by a
fixed distance.

3. The apparatus of claim 2, wherein

the base includes a stopper at each junction of the base and

the first and second teeth pressing elements, and
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the stoppers and the base collectively define the carrier
portion.
4. The apparatus of claim 2, wherein
the direction-changing structure includes two retaining
blocks axially spaced on the straight grip bar and dis-
posed 1 point symmetry relative to a midpoint therebe-
tween, and
the direction-fixing structure including two retaining holes
spaced from each other and disposed 1n point symmetry
relative to a midpoint therebetween, the two retaining
holes being adapted to engage with the two retaiming
blocks, respectively.
5. The apparatus of claim 1, wherein
the connection handle includes a bent bar, the bent bar
having an end portion defining the grip portion and
another end portion defining the bite portion, and
the bent bar comprises
two bends 1n a middle portion thereof, such that the grip
portion and the bite portion are disposed 1n two hori-
zontal planes having a height difference therebe-
tween, and
a carrying rack being connected to one side of the bite
portion and defining the carrier portion, the carrying
rack including a carrying surface, disposed at a lower
position relative to the bite portion.
6. The apparatus of claim 1, wherein
the male coupling unit includes at least two laterally spaced
engaging blocks raised from a top of the base,
the female coupling unit includes at least two laterally
spaced engaging recesses and
the engaging recesses having a shape corresponding to the
engaging blocks.
7. The apparatus of claim 1, wherein
the male coupling unit includes a T-sectioned block, and
the female coupling unit includes a slide rail shaped cor-
responding to the T-sectioned block.
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8. The apparatus of claim 1, wherein

the recerving cavity 1s adapted to receive the direct digital
image sensor wrapped 1n a disposal polybag and

the polybag 1s disposed between the direct digital image
sensor and the protective cover.

9. The apparatus of claim 1, further comprising

a positioming frame connectable to the connection handle,
the positioning frame being adapted to hold an x-ray
tube head of an x-ray machine in place the positioning
frame 1ncluding,

a supporting arm extending outward and sideward from
the connection handle, the supporting arm being dis-
posed 1n front of the direct digital image sensor, and

a positioning ring connected to a distal end of the sup-
porting arm;

wherein the grip portion of the connection handle com-
prises a locating block, and

the positioning frame being fitted on the connection handle
to engage with the locating block and be held to a fixed
position on the connection handle.

10. The apparatus of claim 2, wherein

the first teeth pressing element includes first antislide

grooves, and
the second teeth pressing element includes second antislide

grooves.

11. The apparatus of claim 10, wherein the first and second
antislide grooves are aligned with the recerving cavity such
that upper teeth of a patient are captured by the direct digital
1mage sensor.

12. The apparatus of claim 10, wherein the first and second
antislide grooves are aligned with the recerving cavity such
that lower teeth of a patient are captured by the direct digital
1mage sensor.

13. The apparatus of claim 10, wherein the first and second
antislide grooves are aligned with the receiving cavity such
that upper and lower teeth of a patient are simultaneously
captured by the direct digital image sensor.
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